Diversity of sequence haplotypes associated with beta-thalassaemia mutations in Algeria: implications for their origin.
We report the allelic sequence polymorphism associated with seven beta-thalassaemia mutations. Thirty-two DNAs originating from Algeria and 12 DNAs from Sardinia and Sicily were investigated. Their analysis revealed an association with a unique haplotype for three beta-thalassaemia mutations (-29, IVS-I-2 and IVS-I-1). It seems clear that these mutations have a unicentric origin. The presence of the -29 mutation could be explained by migration and founding effect. However, the local origin of IVS-I-2 seems clear. The four other mutations, FS6, IVS-I-6, IVS-I-110 and stop39 were found to be associated with at least two different sequence haplotypes. The likelihood of so many recurrent nucleotide dimorphisms in different lineages as a consequence of random mutation is very low; it is supported neither by the analysis of equivalent regions in other primates, nor by the presence of highly mutable sites such as CpG dinucleotides. The fact that these mutations are found exclusively in the Mediterranean area is not in favour of a recurrent origin of the mutation. The diversity is far more important for the preponderant thalassaemia mutations of the Mediterranean area and is higher in the 5' part of the beta-globin gene. Hence, the IVS-I-110, the preponderant beta-thalassaemia in the Eastern Mediterranean, probably emerged in the extension of the fertile crescent. For the stop39, all the data support the hypothesis of a West-Mediterranean origin. The diversity of haplotypes would then be generated by recombination events (crossing-over or gene conversions) between the original beta-thalassaemia chromosome and the other chomosomal structures present in the normal population.